Plasma pharmacokinetics, oral bioavailability, and interspecies scaling of the DNA methyltransferase inhibitor, zebularine.
Zebularine is a DNA methyltransferase inhibitor proposed for clinical evaluation. We developed a liquid chromatography/mass spectrometry assay and did i.v. and oral studies in mice, rats, and rhesus monkeys. In mice, plasma zebularine concentrations declined with terminal half-lives (t(1/2)) of 40 and 91 minutes after 100 mg/kg i.v. and 1,000 mg/kg given orally, respectively. Zebularine plasma concentration versus time curves (area under the curve) after 100 mg/kg i.v. and 1,000 mg/kg given orally were 7,323 and 4,935 mug/mL min, respectively, corresponding to a total body clearance (CL(tb)) of 13.65 mL/min/kg, apparent total body clearance (CL(app)) of 203 mL/min/kg, and oral bioavailability of 6.7%. In rats, plasma zebularine concentrations declined with t(1/2) of 363, 110, and 126 minutes after 50 mg/kg i.v., 250 mg/kg given orally, and 500 mg/kg given orally, respectively. Zebularine areas under the curve after 50 mg/kg i.v., 250 mg/kg given orally, and 500 mg/kg given orally were 12,526, 1,969, and 7,612 mug/mL min, respectively, corresponding to a CL(tb) of 3.99 mL/min/kg for 50 mg/kg i.v. and CL(app) of 127 and 66 mL/min/kg for 250 and 500 mg/kg given orally, respectively. Bioavailabilities of 3.1% and 6.1% were calculated for the 250 and 500 mg/kg oral doses, respectively. In monkeys, zebularine t(1/2) was 70 and 150 minutes, CL(tb) was 3.55 and 10.85 mL/min/kg after i.v. administration, and CL(app) was 886 and 39,572 mL/min/kg after oral administration of 500 and 1,000 mg/kg, respectively. Zebularine oral bioavailability was <1% in monkeys. Interspecies scaling produced the following relationship: CL(tb) = 6.46(weight(0.9)). Zebularine has limited oral bioavailability. Interspecies scaling projects a CL(tb) of 296 mL/min in humans.